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The exceptionally high plant diversity in the Cape region of southern Africa continues to attract considerable attention. In a recent paper Linder
et al. (2010) concluded that diversiﬁcation has been promoted by the physical complexity of the Cape environment and by certain biotic
interactions, such as those between bees and ﬂowering plants. Although these authors acknowledge the potential role of seed dispersal by ants, they
suggested that there were no tests which would demonstrate whether rates of diversiﬁcation were higher in myrmecochorous lineages versus those
with other biotic or abiotic dispersal mechanisms. Here we argue that a set of recent papers by Dunn et al. (2007) and Lengyel et al. (2009, 2010)
provide compelling evidence that myrmecochory may have resulted in a doubling of plant diversiﬁcation, largely due to the greater likelihood of
genetic isolation and also of the increased survival rate of plants possessing this dispersal mode. Here, we suggest that myrmecochory, which may
be favoured in low nutrient soils, could be a key contributor to the high ﬂoristic biodiversity in the Cape region, as well as in other old, climatically
stable landscapes such as those of southwest Australia.
© 2012 SAAB. Published by Elsevier B.V. All rights reserved.
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12+ regional centres of plant biodiversity (Goldblatt and
Manning, 2000; Myers et al., 2000; van Wyk and Smith, 2001),
and is home to about 9000 plant taxa in an area of 90,000 km2,
rivalling certain aspects of species diversity in tropical
rainforests. It is a region of staggering species turnover
(Cowling, 1990; Cowling et al., 1996), resulting in unprece-
dented community diversity, representing two biomes (Fynbos
and Succulent Karoo following Mucina and Rutherford, 2006)
and 176 landscape-level vegetation complexes. The isolated
status of the region is convincingly underpinned by 68% of
vascular plant species being endemic (Goldblatt and Manning,
2002), and a high count of endemic lineages (e.g., families,
subfamilies and tribes), which led Takhtajan (1986) to rank the⁎ Corresponding author. Tel.: +27 21 808 3067; fax: +27 808 3024.
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doi:10.1016/j.sajb.2012.07.003Cape (at that time confined to the approximate extent of the
modern Fynbos Biome; Rutherford et al., 2006) as one of five
global floristic kingdoms. Although our knowledge of animal
diversity in the region is patchy, estimates also point towards
extraordinarily high fauna diversity (Procheş et al., 2009).
There is no doubt that this region is a veritable treasure-chest of
biodiversity, which is one reason why a sizable portion of the
Cape Fold Mountains has been listed as a World Heritage Site.
This region has received considerable attention by botanists,
zoologists and evolutionary biologists since the times of Berg,
Thunberg, Masson and Sparrman (see the reviews of Goldblatt,
1978; Goldblatt and Manning, 2002; Linder, 2003, 2005;
Linder and Hardy, 2004). Over and over again, many
researchers have faced a tantalising question, one which is
still waiting for its answer: where does this diversity come
from? The search for evolutionary and ecological drivers of this
diversity is ongoing (Levyns, 1964; Cowling et al., 1990, 2009;
Dynesius and Jansson, 2000; Cowling and Lombard, 2002;s reserved.
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Rebelo et al., 2006; van der Niet et al., 2006; van der Niet and
Johnson, 2009; Verboom et al., 2009; Schnitzler et al., 2011).
A paper by H. Peter Linder et al. (2010), which recently
appeared in the journal Current Opinion in Sustainable
Development, is yet another attempt to address the origins of
diversity and endemism in the winter-rainfall region of
southern Africa. This region roughly corresponds to the extent
of the Greater Cape Floristic Region (Born et al., 2006) and
encompasses the traditional Cape flora (Cape Floristic King-
dom according to Takhtajan,1986 or the extent of the Fynbos
Biome according to Rutherford et al., 2006), as well as the
Succulent Karoo Biome as defined by Mucina et al. (2006).
Linder et al. (2010) suggested that the physical complexity of
this region (echoed by the most recent attempt to explain the
causes of plant diversification in the Cape by Schnitzler et al.,
2011), and the complex biotic interactions, such as those
between bees and flowering plants, are the key driving forces in
plant diversification. They felt that the uniqueness of the local
climate and soils was partly responsible for the high degree of
endemism in the region. In a short concluding section, they also
suggested that small genetic neighbourhoods in plants may be
common in the Cape region, and that these might have
developed due to short flight ranges of pollinators, spatially
limited ombro-hydrochoric seed dispersal, and short-distance
seed dispersal by ants (Bond and Slingsby, 1983; Cowling et
al., 1994) that limit seed dispersal to only a few metres (Gómez
and Espadaler, 1998).
The nature and importance of the relationship between ants
and angiosperm plants is still not well understood, although there
is plenty of evidence from various regions, including South
Africa, that seed dispersal by ants contributes to plant
coexistence and hence local-scale plant diversity (Yeaton and
Bond, 1991; Bond et al., 1991). However, as summarised by
Wilson and Hölldobler (2005), globally there is a coincidence
between the diversification of ant lineages and the onset of
angiosperm radiations, which they putatively ascribed to the role
of changing quality of forest litter (from gymnosperm to
angiosperm dominated) that offers new food sources and shelters
for ants. Linder et al. (2010) observed that there have been no
tests to see whether rates of diversification are higher in
myrmecochorous lineages than those dispersed by other means.
The latter statement overlooks two recent publications by
Lengyel et al. (2009, 2010) in which this has been done. The
latter authors argue that seeds with lipid-rich appendages, termed
elaiosomes, are dispersed by ants and that the seed benefits by
not only being dispersed, but also by being placed in suitable
microsites protected from fire, predators and competition, and,
possibly, in nutrient-enriched soils. The enhanced conditions for
seed survival and germination should then lead to higher
population fitness and lower extinction rates. In addition, since
the average seed dispersal distance by ants is only a few metres,
there should be low gene flow, favouring reproductive isolation
and the possibility of higher speciation rates. From this, they
suggested that that plant groups possessing seeds which are
dispersed by ants should exhibit faster diversification rates than
plant groups that are dispersed by other means.Lengyel et al. (2009, 2010) tested this hypothesis on a global
scale by comparing plant diversity in myrmecochorous and
non-myrmecochorous sister clades, selected from 101 angio-
sperm lineages in 241 genera from every continent except
Antarctica. They found that ant-dispersed lineages contained on
average, over twice as many species as the non-myrmecochorous
sister groups. This worldwide survey indicated that this effect
was most pronounced in Australia, followed by the Palaearctic
and the Nearctic Kingdoms. There was no apparent effect in the
Paleotropics. An explanation for this anomaly could be sought
in the nature of the sampling, whereby the inclusion of the
Cape Region into the Palearctic followed (less appropriately)
Wallace's (1876) biogeographic regionalization, and only few of
the available Cape clades (see Verboom et al., 2009 for the latest
list of available well-resolved phylogenies) were sampled. Thus,
despite this anomaly in the findings of Lengyel et al. (2009,
2010), the Cape has been unequivocally identified as a region
with a high concentration of myrmecochorous plants (Bond and
Slingsby, 1983; Cowling et al., 1994) and as one of the three
global hotspots for myrmecochory (Dunn et al., 2007).
The recent meta-analysis of Lengyel and colleagues suggests
that ants are yet another element adding to the complexity of
biotic interactions and have been a major driving force in the
diversification in the Cape flora. This is probably also the case in
the evolutionarily and ecologically similar, and comparatively
highly floristically diverse and climatically stable landscapes
(Mucina and Wardell-Johnson, 2011) of the South-western
Australian Floristic Region, which houses an extremely diverse
ant-fauna which is also involved in seed dispersal (Andersen,
2007; Heterick and Shattuck, 2011).References
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